Purpose Parents with advanced cancer are faced with difficult decision-making about communication about their illness with their children. The objectives of this study were to describe how parents communicated with their children about advanced cancer and to explore associations between communication and parental depression and anxiety. Methods This was a cross-sectional, mixed-methods study of 42 patients with stage IV solid tumor malignancies who had at least one child less than 18 years of age. Participants completed a semi-structured interview and the Hospital Anxiety and Depression Scale (HADS). We used multiple linear regression to evaluate the association between extent of communication and HADS Anxiety and Depression scores. Interview data were analyzed using standard qualitative content and thematic techniques and triangulated with survey data.
determining when to talk with children, the best ways to communicate emotionally charged information, and how much information to share, particularly related to prognosis [6] [7] [8] [9] [10] [11] [12] [13] . Despite parents' concerns, many studies of bereaved children demonstrate the beneficial impact of parent-child communication for children's grieving and coping [14] [15] [16] .
Concerns about how to share information with dependent children are a potential source of psychological distress for parents with cancer. Conversely, parental distress may influence how parents perceive their communication decisions. A qualitative study of the psychosocial needs of parents with advanced cancer by Turner et al. found that parents' distress about their diagnosis was compounded by insufficient communication guidance or resources on such topics [4] . As Turner's results suggest, parents desire professional guidance about illness-related communication with their children, and there are numerous opportunities for health care providers to facilitate parent-child communication. Several communication guidelines for parents and clinicians exist [5, 17, 18] . However, there is little research on how parents with advanced cancer actually communicate about their illness with children and how communication may be related to parental psychological distress.
Most of the existing research regarding parent-child communication about cancer does not address the needs of parents with advanced illness. Most qualitative studies on parental cancer and communication focus on the experiences of parents with non-terminal illness [6, 7, [11] [12] [13] 19] . Studies that do include parents with advanced cancer primarily examine the psychological impact on the children [9, [20] [21] [22] [23] . Given the high levels of depression and anxiety experienced by parents with advanced cancer [24] , further research is needed to evaluate the relationship between parental distress and communication with children. Therefore, the objectives of this research study were to describe how parents with advanced cancer discuss their illness with their children and to explore associations between parental report of illness-related communication with children and parental psychological distress as measured by the Hospital Anxiety and Depression Scale (HADS).
Methods Setting
This is a secondary analysis of an existing dataset from a single-center, mixed-methods observational study of patients with metastatic cancer who had dependent children [24, 25] . The UNC Institutional Review Board reviewed and approved the study. Assessments were conducted between May 2013 and April 2014.
Participant identification and recruitment
Patients were eligible if they were at least 18 years of age, spoke English or Spanish, had a diagnosis of a stage IV solid tumor malignancy, had at least one dependent biologic or adopted child less than 18 years old, and had adequate stamina to complete study measures. Patients were excluded if they were unable to complete self-report instruments due to illiteracy or cognitive impairment.
Semi-structured interview
Forty-two parents participated in an in-depth, semi-structured interview addressing illness-related communication with children, coping with advanced cancer, parenting and family concerns, and how parental considerations influenced treatment decision-making. Details regarding these interviews have been published previously [25] . Interviews were digitally recorded and transcribed for analysis using qualitative analysis software (NVivo version 10, QSR International, Victoria, Australia).
Study measures
Symptoms of anxiety and depression were measured using the Hospital Anxiety and Depression Scale (HADS). The HADS is a well-established, 14-item self-administered scale with two seven-item subscales for anxiety and depression. Items are rated on a four-point scale with a range of 0-21 for each subscale. Scores ≥ 8 on each HADS subscale are typically considered clinically significant [26] . Parenting concerns were measured with the Parenting Concerns Questionnaire (PCQ), a 15-item, self-administered assessment developed for cancer patients. The PCQ has three subscales on a five-point scale that address the emotional and practical impact of illness on children and concerns about the co-parent. Higher scores indicate greater parenting concerns [27] . Functional status was measured by the interviewer-administered Eastern Cooperative Oncology Group (ECOG) performance status scale. Scores range from 0 to 4 with higher scores reflecting worse functional status [28] . Social support was assessed using the self-administered Medical Outcomes Study (MOS) Social Support Survey. Scores are calculated by averaging items and transforming to a 100-point scale. Higher scores indicate greater social support [29] .
Qualitative analyses
This analysis focused on participant responses to questions about illness-related communication with their children (Table 1) . Qualitative analysis utilized content and thematic techniques [30, 31] . Three authors (CEH, JMY, EMP) reviewed interview transcripts line by line to begin the coding process. Coders independently assigned inductive descriptive codes using the participants' own language when possible. At joint meetings, thematic categories were created from groups of related codes to determine the final code structure. The final code structure was re-applied to the transcripts by the authors independently; then, differences were discussed at subsequent meetings and resolved through group consensus [32] . The interview codes were condensed into categories, and themes were derived from organizing these categories into conceptual domains.
We further reviewed all interview transcripts to categorize the extent of illness-related communication with children. We separated the extent of communication into three distinctive groups: Bminimal,^Bpartial,^and Bfull.^Table 2 provides representative quotes describing extent of communication. The minimal category includes parents who communicated nothing or very little with children about their illness. Participants in this category restricted the information that they shared with children, only telling them that their parent was sick or simply needed medicine. Included in this category were parents of children too young to comprehend their parents' illness. The partial category includes parents who told children of their illness and communicated information about their treatment, in varying degrees of detail. Parents in this category did not communicate any prognostic information to their children. Parents in the full category discussed their lifelimiting prognosis with their children.
Statistical analyses
Descriptive statistics were used to characterize the study sample. Summary statistics were calculated for all participants together and for the three communication subgroups. Bivariable analyses using one-way ANOVAs were used to explore relationships between extent of communication and measures of psychological distress. Multiple linear regression models using communication as a class variable were fit to evaluate the associations between communication with children and HADS Anxiety and Depression scores. In separate models, ECOG performance status, mean children's age, youngest child's age, PCQ score, or social support status score were included as covariates. These variables were also tested in combination, but due to the small sample size, we only report on the models with a single covariate. Results of these models did not differ significantly; therefore, analyses including ECOG score are reported, as this was the strongest illnessrelated predictor of HADS Anxiety and Depression scores. All analyses were performed using STATA version 14 (StataCorp LP; College Station, TX).
Results

Sample characteristics
Demographic and illness characteristics of the study population are shown in Table 3 . Participants were predominantly female (67%) with a mean age of 44 years (range, 21-63) and had an average of two children. Mean age of the youngest child was 10 years (range, 1-17). The most common diagnosis was breast cancer (n = 11, 26%). Mean duration of metastatic disease was 17 months (range, 1-76). Nearly half of participants (n = 18, 43%) had an ECOG performance status of 1, reporting that they were fully ambulatory and capable of light activities. Slightly fewer (n = 17, 40%) had a performance status of 2 or greater, indicating greater reliance on others for care.
Mean score for the HADS Anxiety subscale was 8.5 (standard deviation, SD, 4.2), indicating clinically significant I'm educating my kids on it, but I haven't told them how bad it is … but they do know I have cancer.F ull communication B… from the very beginning they've known that it was melanoma. We told them it was stage IV, that we did not know what was going to happen, that we were praying that I could get treatment … but that we just didn't know. So they do know the severity of it. They know that I might not make it.B That I could die, they understand that. They've been told that this might not work and all that.B They know everything that's going on, when I take a scan, when I tell people my prognosis … I make sure my kids be aware of what's going on, I explain it to them … whether there's a new spot or old spots are gone or I start a new treatment, everything, I break it down and let them know what's going on.Ŝ upport Care Cancer (2018) 26:287-295 anxiety. Mean score for the HADS Depression subscale was 6.1 (SD, 4.5), below the threshold of clinical significance. Seven parents (17%) communicated minimal information about their illness, 13 (31%) engaged in partial illness-related communication, and 22 (52%) participated in full communication about their illness and prognosis with their children.
Associations between HADS scores, illness-related communication, and other variables
In bivariable analyses, HADS scores were associated with extent of illness-related communication, ECOG scores, current receipt of anti-neoplastic treatment, social support scores, and parenting concerns scores. Higher HADS Anxiety subscale scores were most strongly associated with greater extent of communication (p < 0.0001) and higher ECOG scores (p < 0.0001). Higher HADS Depression scores were most strongly associated with higher ECOG scores (p < 0.0001) and current receipt of anti-neoplastic treatment (p = 0.048). In unadjusted analyses for each increase in extent of communication, HADS Anxiety scores increased by 3 points and HADS Depression scores rose by 2 points (Table 4) .
More extensive communication was significantly associated with older age of youngest child (p = 0.0013). Communication was not significantly associated with the following variables: ECOG performance status, gender, race, marital status, income, education, number of children, mean age of children, cancer type, duration of metastatic illness, current receipt of anti-neoplastic treatment, parenting concerns scores, or social support scores.
After controlling for ECOG scores, illness-related communication remained significantly associated with HADS Anxiety scores but not HADS Depression scores (Fig. 1) . Compared to parents who communicated minimally with children about their illness, parents who had partial discussion about their illness had higher HADS Anxiety scores (4.1 versus 7.6, Table 4 ). Parents who communicated with children fully about their illness, including prognosis and the possibility of death, reported the highest levels of anxiety (10.4) with mean scores that exceed the clinical screening threshold. Associations between greater illness-related communication and higher HADS Anxiety scores were also significant when controlling for mean age of children or age of youngest child.
Parental perceptions of communication decisions
Our qualitative data provide context to help understand the relationship between more extensive communication with children and higher anxiety (Table 5) . Parents who told children of their poor prognosis first understood the possibility of their own death. Many parents who did not share prognostic information with children felt like that their death was neither imminent nor likely. As one father with adenocarcinoma explained, BI think they [his children] know that it's a pretty bad cancer and they can tell that it's took quite a toll on me, but they're like me, they believe I'm going to beat it.P arents who described greater illness burden or physical impairment in their interview had more openly discussed their illness and prognosis with children to explain changes in their home or functioning. As a mother with metastatic breast cancer and four children noted, Badjustments have to be made and I don't have as much energy or stuff like that, so they need to be able to understand that.^Among parents who shared detailed illness or prognostic information with children, acute disruptions in home routine due to cancer treatment were frequently cited as the motivation for increased communication. For many other parents, evidence of disease progression during scans or changes in anti-neoplastic regimens prompted discussions with children. Similarly, unexpected hospitalizations or dramatic deteriorations in physical functioning led to parental disclosures of illness or prognosis. For parents in these circumstances, illness-related communication often felt obligatory. A father with adolescent children and brain metastases noted, BBecause of the stroke, I went into the hospital so they knew something was askew immediately.R oughly one third of parents in this sample expressed that communication with children about their illness and/or prognosis was a source of distress. These parents noted particular difficulty talking with their children about the possibility of dying, or they described uncertainty about whether they had communicated appropriately. Parents with very young children struggled with whether or how to discuss abstract concepts such as death. Some parents of older adolescents reported that their children evaded illness-related communication. A mother with non-small cell lung carcinoma who believed that her 16-year-old daughter understood the serious nature of her illness described, BShe's not willing to discuss it, and I tried for the first year and a half to two years to discuss it with her … but she was staunchly opposed and didn't want anything to do with any conversation about it and would panic.^Other parents described difficulty communicating with children because of the perceived emotional distress that it caused their [15, [33] [34] [35] . However, given that parental psychological health greatly affects the entire family unit [36, 37] , the issue of parental distress and communication with their children is of particular importance. There are several possible reasons for the relationship between increased parental anxiety and illness-related communication with children. In this study, parents who communicated more fully with children understood the likelihood of their early mortality and reasoned that their death was imminent enough to justify discussing prognostic information with their children. Parents who openly communicated with children may have reported higher anxiety because they more fully recognized their prognosis. The literature addressing the relationship between prognostic awareness and mood symptoms in patients with advanced cancer is mixed, with some studies identifying a positive association between prognostic understanding and anxiety [38, 39] and other studies demonstrating higher mood symptoms in patients who report uncertainty, unawareness, or denial about their prognosis [40] . 4-year-old mother with 1 dependent child, ECOG = 3 BI think they know that it's a pretty bad cancer and they can tell that it's took quite a toll on me.^4
5-year-old father with 2 dependent children, ECOG = 3 Parental physical changes as motivation to communicate
BIt's one of those things where you don't want to totally forget it's there, because things, adjustments have to be made and I don't have as much energy or stuff like that, so they need to be able to understand that, and we don't like to keep the kids in the dark, so while they don't get bombarded with details, they do know what's happening.^4
2-year-old mother with 3 dependent children, ECOG = 1
BIf I know I have to take chemo at home, I sit the kids down and I talk to them about it. That way they're not like, Bhe's got some huge bag with a motor hanging out of his chest, and it's making all these noises, what is that Mom?^4
5-year-old father with 2 dependent children, ECOG = 3
Parent-child communication as a source of anxiety
BThat's my biggest scare … that I don't know how to talk to them about it right now … I don't know how to get through her childishness.^5
5-year-old mother with 1 dependent child, ECOG = 3 Our analysis also showed that a number of participants described their illness burden and physical impairment, both associated with psychological distress [41, 42] , as reasons that they discussed their illness and prognosis more fully with children. Although we included functional status-a powerful predictor of prognosis and mood [43]-as a covariate in our analysis, this alone does not fully account for the severity of illness experienced by participants. Physical changes (such as reduced stamina) or changes in treatment due to disease progression prompted some parents to disclose more information about their cancer with children to help contextualize the changes in their appearance, functioning, or daily routine ( Table 5 ). In contrast, participants experiencing minimal functional decline, without obvious physical changes or treatment prompting such conversations, may have felt less compelled to disclose the life-limiting nature of their illness to their children.
A third compelling, albeit less common, contributor to the relationship between parental anxiety and communication was the difficult decision-making related to discussing their illness with their children. Prior research suggests that parents with advanced cancer struggle with and desire guidance about how to discuss their illness with children [4] . For a subset of parents in this study, concerns about how to initiate or continue discussions about their illness and prognosis were a unique source of distress. While health care professionals now almost universally recommend open communication about parental illness, offering encouragement without additional supportive care and guidance may some leave parents to feel accountable yet unprepared for this experience, thus worsening anxiety. Although our pilot study does not establish causality, these results suggest that a subset of parents identify prognostic communication with children as a contributor to their distress.
Despite the association found in this study between parent-child communication and anxiety, the findings should not be interpreted to suggest that parents should avoid communicating with their children to decrease parental anxiety. Instead, this study underscores the unique stressors that parents with advanced cancer experience and the need for increased psychosocial support for them and their families. Psychosocial interventions could provide communication guidance and expand supportive care for patients and their children, thereby diffusing the responsibility for illness-related communication. Clinical services such as the Parenting at A Challenging Time (PACT) program at Massachusetts General Hospital provide psychoeducational support, including communication guidance, for parents with cancer [17] . The PACT program or similar programs could serve as an educational model for health care providers to promote parent-child communication. Tailored interventions to assist parents with illness-related communication are particularly important because research suggests that parents with cancer underestimate the degree of psychological distress experienced by their children [20, 44, 45] and that especially during latency-age years, children may not spontaneously disclose misperceptions about their parent's illness or treatment [44] . Health care providers, particularly those in oncology and palliative care, are well positioned to intervene by providing communication guidance for parents with cancer. Parents with cancer would likely benefit from their health care providers recognizing and acknowledging the challenges of parenting with advanced cancer, particularly in regard to illnessrelated communication with their children.
There are several limitations to this study, including the relatively small sample size from a single institution that only allowed us to control for single covariates in our modeling. Although we examined the combined effects of all covariates, we only report the results of models with individual covariates due to the small sample size. While the results did not significantly differ with a full multivariable model, additional potentially significant associations with demographic or illness variables-such as ethnic and cultural background, duration of illness, and family functioning-could be better accounted for with a larger study population. The cross-sectional nature of this study suggests an association and not causality; furthermore, the HADS is a general measure of anxiety and depression and therefore cannot directly relate psychological symptoms to parenting or concerns about children.
Future research studies are needed to better understand the association between illness-related communication with children and parental mental health outcomes. Inquiries could include longitudinal assessment of parental distress, as parents engage in discussions with children as their illness progresses. More precise measurement of parents' mood symptoms prior to such discussions with children, as well as measurement of anxiety regarding communication, may help to further clarify the relationship between parental anxiety and illness-related communication with children. Research to expand knowledge on parent-child communication about cancer should involve children of the ill parent as well as healthy co-parents. Future studies of parents, co-parents, and their children to assess experiences of all family members would provide a more comprehensive understanding of how parent-child communication influences outcomes for individuals, co-parent dyads, and families. Because parenting is a reciprocal relationship with children (and often with co-parents), this research could be used to inform communication interventions for family units, not only for ill parents. 
